I. INTRODUCTION
High intensity Stern-Gerlach type atomic beam sources ͑ABSs͒ have been developed as injectors for internal polarized hydrogen targets 1, 2 at the HERA ͑HERMES experiment͒ and IUCF storage rings. Both sources are optimized with regard to particle flux, and are operated at nozzle temperatures of 80 K. They use for separation of the electron spin states systems of five or six permanent sextupole magnets of FeNdB. 3 A flux of 6.8ϫ10 16 atoms/s into a compression tube of 10 mm diameter and 100 mm length has been reported.
Sources for intense beams of charged H or D ions require density optimized atomic beams. ABSs with nozzles at 30 K and respective slow atomic beam velocities are used for ion sources; see, for example, Refs. 4 and 5. We try to combine, as is done in Ref. 4 , an ECR ionizer followed by a Cs gas target with 80 K FeNdB ABS technology. The higher atomic flux, and the better emittance of the 80 K atomic beam source are expected to compensate for density reduction due to higher beam velocity. Figure 1 shows a vertical section of the source. The ABS uses four differentially pumped vacuum chambers. The dissociator is described in Ref. 6 . The sextupole magnets are in part taken from the earlier FILTEX ABS. 7 The atomic beam source works reliably. Its output was increased during the last year and a half from 5.2 to 6.4ϫ10 16 H/s. The vacuum system of the ECR and Cs charge exchange regions is working, and the basic pressure is less than 5ϫ10 Ϫ8 mbar. We had the first operation of the ECR plasma in a test experiment using a polarized beam. The electrostatic lens system and the Cs gas target are under construction in the mechanical workshop.
II. STATUS

III. THE ATOMIC BEAM: PEAKING, ABSORPTION, AND DEGREE OF DISSOCIATION
In the following we shall try to disentangle different factors that contribute to the limitation of the ABS beam intensity. The atomic or molecular flux H 1 and H 2 into a compression tube detector installed at the entrance of the ECR ionizer is given by
The H 2 flux through the dissociator is denoted as 0 , P H 1,2 are forward peaking relative to a cos() distribution, ⍀ 1 T the opening angle of the sextupole system times transmission through the sextupoles ͑Monte Carlo estimate͒, ⍀ 2 the opening angle of the compression tube, Abs H 1,2 the beam absorptions, and D the degree of dissociation. The factor of 2 takes into account the dissociation of one H 2 molecule into two atoms. Figure 2 shows the saturation of atomic ͑top͒ and molecular ͑bottom͒ H fluxes in the ABS as function of the input flux 0 . The maximum of the H 1 beam corresponds to a flux of 6.2ϫ10 16 H/s. The atomic and molecular beams seem to saturate in the same way; fits give the same exponential reductions. The straight lines in Fig. 2 correspond to an idealized flux expectation given by the first three quantities in Eqs. ͑1͒ and ͑2͒; the reduction ͑dashed lines͒ originates from factors Abs H 1,2 and D. At a working point of 2.2 mbar l /s the beam intensity is 60% below the idealized expectation. In principle the peaking factors P H 1,2 can be determined by the tangent to the data points at low gas fluxes, but the inaccuracy of the compression tube detector at very low gas fluxes may limit this. In the following we discuss a sequence of measurements with and without sextupole magnets in the ABS, which allow determination of the quantities P H 
A. Absorption due to scattering on residual gas
Losses due to absorption are split into two parts: scattering on residual gas and intrabeam scattering. Figure 3 shows the absorption due to scattering on residual gas for the H 1 beam with sextupoles in the ABS. The residual gas density in each of the first three chambers has been varied by continuously lowering the pumping speed in the respective chamber. The particle flux decreases exponentially with increasing residual gas density. Absϭexp(Ϫnx), where n: residual gas desity; : cross section, x: interaction length. For the three different chambers the data are reproduced using an effective cross section of ϭ1ϫ10 Ϫ14 cm 2 . In the first chamber the interaction length between the beam and the residual gas is only 8 mm, since 7 mm of the nozzle-skimmer distance ͑of a total of 15 mm͒ are dominated by the high density regime of the expansion after the nozzle.
A considerable part of the beam is absorbed in the magnets. Using molecular beams and comparing them with and without sextupole magnets an absorption of 15% was observed. Monte Carlo studies show that most of the deflected atomic beam is actually stopped in the second sextupole magnet, which might then act as a compression tube. A rough estimate using a cross section of 1ϫ10 Ϫ14 cm 2 results in a beam absorption of slightly more than 15%.
B. Peaking, intrabeam scattering, and absorption due to scattering on residual gas a system of five equations. 8 Not taking into account absorption, the solution is given by the dotted straight lines in Fig. 4 .
Comparing the pressure rise in chambers 1 and 2 with the expected rise from an atomic beam emerging from the nozzle with a cos͑͒ intensity distribution allows determination of the effective peaking factor of the ABS beam. All data are simultaneously described by a peaking factor of 1.6 for H 1 ͑1.5 for H 2 ͒.
Flux into the compression tube ͑dotted bent curve in the fifth subpicture͒ is obtained by scattering on residual gas using a cross section value of ϭ1ϫ10 Ϫ14 cm 2 . ͑For the H 2 beam a 20% higher cross section of 1.2ϫ10
Ϫ14 cm 2 results.͒ The absorption was calculated for each chamber separately, the respective contributions are multiplied. Homogeneous pressure distributions within each chamber have been assumed and the respective pathlength has been taken as the length of a chamber considering the dimensions of the skimmer and the collimator. From this analysis we conclude that intrabeam scattering seems to be of lesser importance.
C. Degree of dissociation
A comparison of the saturations in Fig. 4 and Fig. 2 allows the estimation of the degree of dissociation D. Table  I compares We additionally tried to measure the degree of dissociation more directly by using a quadrupole mass spectrometer ͑QMS͒ in the beam of the ABS. Independent of the gas flux up to 3 mbar l /s the result was 67%. We have reason to believe that this is a lower limit than the actual degree of dissociation, as the available QMS was not equipped with a proper crossed beam head. Passing the QMS the atoms had to transverse a grid with 85% optical transparency two times. Part of the H 1 atoms recombine into H 2 when, e.g., hitting the grid. From this we deduce as preliminary independent information that Dϭ80%Ϯ10%.
IV. CONCLUSION
The Munich ABS source produces beams of neutral polarized H atoms in two spin states of 6.4ϫ10 16 H/s in a compression tube of 10 mm diameter and 100 mm length. It is largely compatible to the HERMES ABS. Using formula ͑1͒ results in a reproduction of the observed particle flux at a with a peaking factor of 1.6, a Monte Carlo estimate for ⍀ 1 T ͑Ref. 8͒ of 0.0024, absorption due to scattering on residual gas of 0.6, and a degree of dissociation of 0.8. The beam intensity is lost primarily due to the limited pumping speed in the first chamber ͑about 20%͒ and due to insufficient conductances of the first two sextupole magnets ͑about 15%͒. In the first chamber the HERMES and IUCF ABS provide twice the pumping speed. Figure 3 suggests a gain in beam intensity of about 10% at a working point of 2.5ϫ10 Ϫ4 mbar. The loss in the first two sextupole magnets is about 15%. It is a challenge to optimize the geometry of these sextupoles, since the focusing properties of the magnets lower immediately when opening their gap width to provide better pumping. 
